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r 'J -/i/'Xfir ^ ymvh o , R^aw lt -cor 

[<t2] 




R62S:WJifetLT>9$^lI^Sci-3fl|Oi£ar;u=^;^-C 
R«lij^/l^i--#^l2{i^oo-r;u:^/P. j^l^ 

=¥;ur*>»). ^tx. Ri2^ijes«j[^^i-*!ji2fflco«ar 

*e-Cft9, R«. R>>^tW2<i±fri: tTii'^^t<htlO 
[if3c«3 ] R» . R^ R^iRl^R^o^^'T'^T^f-yurj) 

€rl^ti-^ti^^oiSHm3Jiie«<50'(k:^«3o 
[ if ^Ji 5 ] R3 atffi* o X Ttmm^ ^ m 




X. mm^ytif^j:Mcon^^&sm2mi}-^tn7mizM 
mi)-^^ 7 miz^<7)it^coi^m. 

COOO 1 1 

^izm-th. ±^'mziiXLtz^^. zti^cDit^ 
iRLT, mtiii:^<ommizx-yx^^m<7^mm^m}^^L. 

RX/tk&li. ^i^m^imtixzzx-tSLxmii 

[0002] 

ltl^^:(7mm] 7^:^^6*77^ (PDT) (i. M^OSl«s® 

com, M^14Mi^twig^t::mfS'ri)t^:^)^jrL, 

^tix\^6, ^<7)^mzm^x. ^m^u^<^iBr- 
mmmsi (?) i)^^m^<^mm-'mm^m ; r-io 
-6 sec. ) i:^&xm^wmi^^mm^m (^p* : 
sec. ) (z^-^tih. mmEMmit. mmm^m^m 
zL. x±^^mmit(r>9,i^Hmmizm^Lx . 

^« (T) ^mit^^h. X. mRim^^y^ntA. 

Xh^^^Zt^mMLX\^^h. 

[0003] 1978^tC, b.-tr;u:7 V (Hp 
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mt Lx^^mx\ i2^^tifz. ^^^x\ lo.oooyja 

O^TfiJ^ISa^rW LX\^h. ( i ) ^ U v 

(630nm) x\ ^(ottmmm^^mmcotiMz. msi^m 
mmiz^mLx^-ih. 

[0004] mmizx h^(omuRx/Win,comyjtf^^^ 
(^m^j^iztiF'yxmiiirr^^itijmm^tixi^^. t^o 
X. &»<7y^imM<7)muizw-yxmm'h. aart 

^. t*»L. 55O~63Oninc7)]gi§{i0^;t>:;t?H3mtIDL. 700n 

Thh. m&6'^mX'mm^tix\^^^A^-^m^i — ^ 

v>{4Et3*>i»Kai(7)?^flat Lxm^f\x\^h. -t^x 
x7oo--soomi:j±^mmLx\^^h. m^con^mnz 

tK ^tcmmi<^JSfimzii^.^x^sss.^flh^<7m<r> 

S^JSrH^r*)^. jfi^. j^0*>0^2g[:^ (>650nm) 
0/?>coe^(I^^-r^>'N'^T-U:t^Do:7 in v 



u^^'t^i^^vy^i^.mizmmz^itt^ ((21^ 
^mist^zmm-^titzm'^. KfWiu—^'^'f > k^o^mz 

imizmmsj^t^hrzibiz. ^Tj^^^u^ms^i m 
^if^^x\ mm^mmtzMLxnm^tzm^^^m^x'm 

[0005] 

ztx'hi>. 

[0006] 

[0007] 
Ht4l 




[0008] R^ R^. R32stwojiaTi:tr«s 

LX-m^' Xli-^iz^-^XTSmm^^^L. 
(0009) 

[fl:5] 




R^2 



[0010] B^RifKmmLLxmmm^m--3m<o{& 
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[00 11] 

cfcv^ m^^zi^mm^mm\.zm^h:ittn*^h'i^^ 
fb^. R3aixR**«-«4w?toTTie«3t5e€'a-r-tn 

[00 12] 
[^t6] 

[0013] ( ^4jri 2 (AewRH^mB-itnofflior /^^ 

i^a3-Ht<7l(>fi^r;^^;u. fi?ll;l(i'n-^r^y^r^)^'e 

fcV^rii. R». R\ RSRWO^^-r^TP^f'/UTft 
0. R^^^^x^/PT-ftS* X. :^^m±. TOtoo— 850niic7) 

^hJ^X{^^(r>m<7>tmm^mmm(Oihm<7>t::ib{.z. C 
[0014] ^^BflcO-ft^ii. -^n/^>35)V<^xl! 
— (diagonally opposite fused reduced pyrrol r 



ings) mhRm) ^^L. "a" iai^fc:n-;L^«^^ 

S0^':7){t'^!ftj<i, l1;700*^o*%50nii:?)IEll. ii^SOr.* 
hmxm<r>im^iJ^^KZimKl t - ;7 ^ 4» . fL^^^ 

mm^mmzx^'^t.'^h i ^ r «m-'g>^>^< 1 1, i 
<iSML. mmRimMsx^\^zm-h^x^hfLh 

[0015] %-nm^im*:mmb Lj^^^^bjco^^ 

S<:Ol«l0.1**^m5juiiol/kg<3DSfflT'ft«». ?^<7)dl^ 
0lli.«'*??lO(>--2OOJ/cn2O3fe*:»aStt'^o «ia30i®^(Z 

^¥^cr>it^^WS^X^mmf^ri:^^n^'2mb U 

>- 1 (02) <nmm:\ ^-^^^rV^^xiiny (An 
ax774niD) ^r-^t^Rb :z.yTJLa^ (Sphaeroides ) 

Xi^H2504 (PH 2-3) X9m^ri. }^9'f')^'r)Vy^} 
>-l8To e;pxxT-;i'&tXH2 so, /n-Toy — ;u ^ co 
astziji^r, itjffj-^-s-rotr/i^xj^^Tr/HaiKtttc u^s 

^ 2 (8i3nii) ^rW-r^^^^^-ry^rT/uryvjiMiaT 

^^?&tc5^T'*)^C:^S:aaJt/s:. LA^U, in vivoT 
[0016] m^it^^lkhVcXiLX. ^<nmMc^ 

X\ r^^y ^ K (anonafide) . >f ^ F ^aif4cS.l^-?- 
ili^c7)tSlatS(tt«c*^ in vivo^ieI«in vitroT^^J^tC 

^.^^(^^0^zmm'^fli1^Xy*^i)^t>i>^h^j:t^-ifzi)K ^< 
9^0yt9\Dijy^izti\^h^(7)Xo^mXMm<OS9)m 
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t-*>o, Z(r>yjmim^^j:^ft}m:^i:^Lfz. ICO 

5 izLXntz^^^'k^ h ^ fc Kn 7 ^ >{z-^mf^^ 
mn^m^^-^fz, lebnmcr^tmimM^L. a22na<7) 

m>t»-3mtt$:WL. in vitroXt^fin vivoT'^^TJ) 
oy;!3&«, Sfeft^t3&5i^. in vivoT'l^3&»^$PDTa:;3t^$ 

[0017] iP^^T'')^^ u >; ^-^CiJv^T . UiL 

^5 . 459, 159^^tl/l^ . 952, 366-^(3^ ^flX^^hfzisb. 

€>. ^mmzm^^j:Tfv^)v:L^r')vm.^m^m^xTh 

5(3ffl**fl:-:h b V ^J^b^^^^ Z t izX 0# 

7) ^JR^Itr70%T'#Mt/::. R«ORJ[&^T\ t'- 

x-7^/l.g!»«c5r*Kr^/c*«. fiv>iR*T»->3t (0 
2) . X. **BBT{i>'^'^5'7^•;:tr;^ry> Pg^t/-^ 

<?)T5 ( A„. 760no) c7)T;U^/Ux--r/l^ 

>''^'^xi;:tr;Pru>-18><f-;t'X;:^x/i^ 7SJ«®!-^h 
3^. m^ymm<^mzJ:on^rifzi^^fi^yi':^i^fU 

mtmiii s^>^TYj>i^ytRss^itxMmrh:<^)u 

xxf yi^ 9(c:^ L;^. BtmyH^iti- hV^M.t (OR 

mmamm-rhTJU^^ujL-T'jummf^^^m.rhfz^ 

o (03) . rat:3t>'»x;^-r;uwSgi£^«lE-ri.X? 

;P;tf>-K'^0{2S1$^W^t (regiospecic) M^.^R 

m,Tirz (04#Bg) . 



[0018) iaT^OllK^^UmiJfc^i^rJgfi^-^^*'. 
HHe-IKSL^l^ iSLittiaiE^^TiD^-^, Fisher Joh 
nsMj^.^mX-m'^Lfz. m^rWSlD!;^'^;^ h/UiGenesi 
s 5^3u3KJgH-C-ia|^L;^C. Mass>^'<,^ hyli^Departoen 
t of MolecularZttfCelluUr Biophv:sics. RPCI, Buffa 

lox^Si^Lfz, m:^^9 h fummm^JicoAoomzhrvc 
ker^gr-^/Co ^yyji^^coa.izmmi . ir^^n-i^ 

7 hitl.ZbSpmCOCHCUtzmLSppnX'mLtl. SfKi^D 
-7h^77 >r:^W5:fflv^T. ^r^^^'-L. Merck 
iO;^-/ h L/w/J^^iiU'hataan silica gel 60F254Tr 

0.25IMI) . ^Mi-S^b-^^OlfeKSr^x yi^Lr^. 
i^^ovh^^^-f <7);^^i6tr. S/»J;5^y/P (70— 230 ae 
sh) ^-'mmi:M:^^yJ^tLXm\''^fz. f^fflmiH. 
h7tF077> (THF) ^i-hV^J^^Xm^l. 'J 

^L, h'^LRimm^hZtkt. WM^V')^2^X'^ 

5'U-xA;KW-:^S:fflv^T. Mri^22itt<^3r^;P,-KV 

[00 19] {mm \ ) 

3-T-b^;U-yN'^^U :tr;unf >--18-7'p t::;l^x;^>'r 

Rb ;7.7rxn^:r;7. (350:^7^^) ^x— x^U (200m 
1) ^Slt^trUi^'V (10ml) (;S8?L^w. n-rnyw-zp 
(IOObI) izmnhtzymit-i-h^J^M. (I2g) $rSD;c.. 
^<:ogfcM$r?§a[tiiiLT. inf&m^LtzmSrcm. 
fzitfz. x-'T/Hg^r^U. H2S04$:3!iD;tT*fflcOpH 
^2.5(li^t^c. m»^M^TTf^Lfz. Z<nXo 

izLxntzmm^imzMmmt. m^^-^t:. 765nn 

^Ot:-:7S:?mL, 804nDiO|3r7^c^e--:7$:aiS-r&^ 

M.^u-?h^^y ^izX^^mttz. ^K^mt^^li 

D>'NV-;UT'i!ttSLT. WlS'^^rntryuxXT'/u^:* 
«Lfs: {iR4:250Bg) . 
[0020] (9aftW2) 

3-r-b'f'/l--/\'^7^U;tr;l^rU >--18-N-^:»ix;l^>f $ 
>N*:J'X»J:t7*;^n; V-lSrotT/l-x^.x^W l (200ng) 

S-i/^oD^^^v (iobI) tz7§»iL. fi-^^^i^/^r^ > 
(0.5b1) ^Sn;!;^^. miS^X—^mr^L . Ki^^^tfz. 
RS^itllCRX/^^m'm (804nii<^f-:7<r)«|^^tr76 
5na^O«fLV>b--:J^oa531) X^=i9-Lfz. 
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TikJ^^itti (IRfi : 112iiig) , NMR ( ^ppo, CDCI3 ) : 
9.31 (s. IH. 5-H) :8.80(s.lH. 20-HO) : 5.29 (d. 
IH, 17-ti) ;4.42(t. 2H. ^^i^Jl^^ ^ }<-z<H2) ; 
4.29(0, H. 5-H) : 4.09 (a. 3H. COiCHzRl/lS-H) : 
3.94 (m. 2H, 7-Hat/8-H) : 3.70 (s. 3H.12-Me) : 3. 
55 (s. 3H, 2-Me) ;3.17(s. 3H. 3-Me) ;2.6S(M, 1 
H, 17b-H) ;2.41 (o. 5H, CHzCHgCHs+Sa-CHj+Tb'H) ; 
2.04(0, 4H. 17a-H,17a'-HS.t/b.c-N-^^i>;P-C 
H2) : 1.70. 1.67 d, 3H. 18-Me^ll^-Me) ; 1.32 
(n. 4H.d.e-^^i^;W$H-CH2) ; 1.14 (t, 3H. 3-b 
Me) :0.93(t. 3H. CH2CH2(3i3) : -0.53SI/-0.75 
br s. 2H. 2NH) . C4 2H53r^05c;)MassfttHe : 70 
7. ^ffi: 707.9 (M*l) . :g«^®IRA.„ 822nm. 

[0021] (mmms) 

3-rr-fe-^/l>-3-(l-b KD:^yX^;P)y<^-r U:tryU 

ei^^ovN'^7^>j7rr;uri;>'-f $ k 4 (looag) ^i^^ 
x3a^^y(\0mi)RX/;<i^y-ji^ (5ml) izmmtfc. 
mykmiti-hU^J^ (30a«) ox:ximLfz«^T 
^-?<^ (30^iartT) tnx.fz. ^mitncRr/^m 

Ttffi (786niic?^LV^h-^7coajS) tCck 0^-:^-L 

g) . NKR (^ppn. CDCI3) :8.81 (d.lH. 5-H) : 8.00 
(s. IH. 20-H) :8.25(d. IH. 17-H) :6.18(q. IH. 
CH(0H)CH3) ; 4.42 (t, 2H. ^^i^/U^ $ H-a-C 
H2) :4.29(D. H, 3-H) ; 3.94 (m.7H2StT/8-H) ; 3.82 
(n, 3H, C02CH2^m8-H) ; 3.60^1/3.20 3H. 
3-Me) ;2.68(B. IH. 171>-H) ; 2.41 (m, 5H. CH2CH2C 
H3+8a-CH2+7b'H) ; 2.04 (b,4H, 17a-H. 17a'HSt/b. c 
-N-^^^i^/l^g) :2.10(d. 3H. 18-Me) : 1.80 (a, 
2H, 8-CH2CH3) aW.75-1.30 (b. 4H. d.e-^=^i^/M 
5 K-CH2) ; 1.10. 0.93St/0.759 (^H: t. 3H. 3-b 
Me) . (t. 3H. CHjCHzl^ls) ; -0.03^1/^-0. 45 (^g-br 
s. 2H, 2NH) . C4 2H55N505<7)MassimM :709. Hfll 
m: 709.9 im) . :^&^iKA„, 786niD. 

[00223 imwmA) 

^-^T^^}V-y'\::zL)\^}<.9 u '^lr}vr^^ ;x-i8-n-^ 

t Hn^i/'3S{RHc 5 (20iig) ^o-i^^ux^K.y-My (5ii 

1) \zntxm^\^. mmk'y%mL\i'Lfz. <x^^x\ ^ 

iSil>Z{^mLtz, mm^i^Vt;y(jvJ^izmLX. &mz^ 



2%T'^hy/>^'^nxDji^yXi§^Lfz. ^^^MM-^ 

Ltz (ItX^70%) . KMR ( appa. CDCI5 > : S.61 (d. 1 

H. 5-H) ;8,42(s. IH. 20-H) : S.3S (d. IH. 17- 

H) :7.75(». IH. CH=CH2 ) :6.1S. 6.0S IH. C 

H=CHi ) ; 4.42 ( t. 2H, ^^i^/P-f $ K-a-CH: } : -3.29 

(a, H. 3-H) ;3.94 (m, 2H. 7-HSl/^8-H) : 3.82 (a. 

3H. ODzCHjjRl/lS-H) : 3.60 (s. 3H, 3-He) : 3.22 

(s. 3H. CH3) :2.62 (a. IH. 17b-H) : 2.31 (n. 5H. 

CH2CH2CH3+8a-CH2+7b'H) : 2.04 (a. 4H. 17a-H. 17a* 
mx/b, c-N-^^ix/U-CHg) :\.7BRX/\.b2 3H. 

18-MeSt^7-Me) ; 1.80 (a, 2H. 8-CH2CH3 ) JRffl. 65- 

I. 30 (m, 4H, d.e^A^z^^-^U^f ^ K-CHj ) : 1.10. 0.93 
RlfO.&O (^H:t. 3H. 3-b He) . (t. 3H. CH.CH^C 
H3) ; -^.OSRU-OAO C^&brs. 2H. 2NH) . C;2H53N504 
COHassttSiS : 691. HMfll : 691.7 (M+1 ) . M:^mt 
JRAaox 788nn. 

[0023] (msams) 

m^<D^<97'0:^T)Uy^0y 6 (30ag) $-30%HBr/iJ«^ 

(i.5bi) tmiStxrmmmm^itfz. mm^T^n^x-m 
^Lfz. zoLxn^titzmmm^^z^^uu^^y 

(5m\) izmmt. 'r<iZn-^y'i^y'')U (laJ) 

iz. 'ymcr^i^yi<-mm:^'j'yj^^mtrz, ^X^^^^X. l^^n 

'7M.9n-7V9''7y ^izX^nm^Lfz (iRS20ag) , NM 
R(^PPB. CDCI3) :8.S2(d. 1H.5-H) : 8.62 (s. IH. 
20-H) ;8.30(d. IH. 17-H) : 5.60 (q. IH. CH(0^ 
r'f-;^)(3l3) : 5.25 (a. H. 17-H) :4.42(t. 2H. '\ 
$ K-a-CHz ) ; 4.20 (b, 3H. C02CH2&t/18- 

H) : 3.94 (b, 2H, 7-HiS^t;f8-H ) ; 3.80 (o. 
X-«r;W«C7)0-CH2 ) ;3.65(s. 3H, 3-Me) ; 3.25 (s. 

3H, CH3) : 2.62(0. IH. 17b-H) ; 2.31 (a. 5H. CH2 
CH2 CH3 +8a-CH2 +7b' H ) : 2. 00-0. 75 . ^-:>t^<r>^nVk : 

(a, 4H. 17a-H. 17a*H&Lfb. c-N-^^ i/'yP-CH2 ) : 1. 
80aW.52 («d.3H. 18-Me2fct/7-Me) ; 1.80 (b. 2H. 
S-CHjCHa ) SlXl.65-1.30 (b. 4H, d.e-^^£/;M ^ K 
-CH2&tfO-^r^;HS!^^8H) : 1.10. 0. 93^1/0.80 

(^12H:t,3H. 3-b Me;Rl/0-^7--f-;l^Me ) RX/ (t. 3 
H, CH2CH2CH3) : -0.03:5^r>'-O.40 (^rs. 2H. 2NH) . 
C4 9H6 9N5 0£C7)MassfmM : 807. : 808.3 (M+ 

I) . ^i^-mMX^^, 786nB. X. aJSc7>fb^$-iaT 

tmm(o-^m\.zx^^::^j\/Sim^ 
fnmth^Wimtmimx'n htiti , 
[00 24] ims^me) 
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;j<THF (20HL) iZMmLfz. T^it^ h 0 M.Xi±!Sftm 

L/C. W«SiiS:*Ta;^L. h V ^J^T9t^ 

{i^y:?^^;^) T-»«L^ (IRJl40ing) . NM 
R (^ppo. CDCls) :9.70 . 8.72. S.60 (#s. IH, 3-^ 
VH) :5.00(d. IH, 17-H) ;4.20(n. IH, 18-H) : 
3.95 2H, 7-H&lf8-H) : 4.12. 4.10. 3.60. 3.5 
S. 3.50. 3.20 3H, 3 COjMe, 2MeiSLtf CO2 Me ) ; 

2.50-2.00 (m, 6H. 12-CH2CH2C02MeSl^8-CH2CH3 ) : 1. 
80:Rm.70(^, 3H. 7-feS.tfl8-Me) :1.20(t, 3H, 
CH^Me) : -90^11/^-85 (*s. IH, 2NH) . ««:^KJRA 
760niii. 

[0025] i^mmi) 

3K*eS»l€:BBaia<?)Tween 80 (Aldrich) *®vgttlPJ(3 

^^L. 5%rH'>3^7K^T'10fgtC^L. l%lfig<7) 
ft*?Tween SO^mmLtl. <^:t^T\ U > :7 ^ 

Mm^<otR^mmzm-s\^x^^Ltz. wmizmi^i^ 

A-r&mc. «fi<50ttS$-HPLC-riil2L. SP8 700;^«K 
IEj^^-XxA. ^^:lr>'x■:^405nmXli786nm^C|lSU/^: 
Kratos 757qRIRg|ffiS5rS-S' L/cSpectra-Physicsi^;^ 
x^$:fflV^Tll^Tt:^>:, 2oco?§i0li^i&HPLCj^-Cffl<.^ 
/vi. ^il[A(i^;*<z:i^«!JS!"t- h 'J ^ A (l.Og) $:*40 
(M^zmmLXmULfz. Zix,iZHPlC^U-V^i$ry^ 
}V (600B1) ^nttz. S?atCOpH$:^KT'7.5tC^L 
<ii) ^^B<ii57fc-S^^'^h'J'>A (0.3 
g) $:;rK100mUcSPLTISigL. Cixtc;<:J^y-yK9 
OOnl) $-jD;i. pH^«BrC7.5iCPSL/c. ««A^tl/^ 
B$-li#t^-FT'fiefflL/:: (0-lO^A. 10-40^)'A-B. 
40-50^B. 50-60^A(CM^. ) . A&^-^tC, 8I«B^ 



isocratic^-KT«fflL;t: im^ty^C-S.. 
nl/min) , .^tfOftTJC. i8«[L7::B««:?l9T^t"^'M 

ESL-rc. ^ jL— ^ryUfeSgU—^^j&^^jlSSJ/cii- 

30:H-f^^^3tS75mW/cii-<i790no)cn 
«yv#fe«liRb-7iC^^;t?^J (in VivoRmm^iZ^ 
Omm^fl^B'in vivo^JR) . - 
^X-m^LTz. 

[0026] 3t^iC^V^T. T^X^S/cageOm— 

-<x. Rv^mmmm'^x\^'^h&mcr>^:^cr)ir\^^^ 3t 

ttffie^JgJi^'Ltz. 90B^^B^-:^-L/::. ±ieo 
>'^':^'ry:t:r;^n;>-^ $ H 5-7$r^^Xll1«^x;l 
^ (R1FS«) Tin vivo?WlttC43V^T»fiiU3^c. i^miSr 
milzttibfz. Ztih<7)t^^^^. 'r::^hLrzit^ 
3-xr-fe^;^-3-(i^r-f-;u:t^-^x-^;^)r 

5 K-18 7;!^50.47/xnolAg^0tS4-STBfl^o*» 

24^ra«> V'^J^Sr^t (790niB. 135J/cid2 ) X^mLtz 
(21BT80%»®*^?6ffiL. 90BT-60%*%jBBLfc) . 
i:0lSl^S^JS4-Sr (l.Ojunol/kg) . 
-T'^T^ov'^xii^trL/cCiha (6/6) . mmt^t^Kc 

2;Ltiiiol/kg(3a^-$-tt. 5tl:S:|5)l:(3-r^>: (135J/c 

(i75j/cin2) x'U. 6^(r>o-hm(o^'yxi^i90Bxmm 

[00271 



f No. 


( u mol/kg) 


^fi (790nm) 

2£AS& 24 ^ra 


3£S^^ (»/o) 


7 B kl B 


90 0 


7 


1.00 


135J/cm= 




0.47 


135J/cin2 


BO 90 Iso 


0.2 


135J/cm= 




0.2 


175J/cm2 


100 U 


70 


5 


1.0 


135J/cm2 




5 


1.0 


135J/cm= 





[0028] mmsmRW^^'r^j ^rr/i-r ^-^f $ 



(8) ra2 002-20389 (P2002-20 3S 



IXirWt/c. in vitrogSIRi: JtRLT. in vivo^jS:^ 

7^m^mzt^i'rhzti^cr>Rt<^<7)mcoj<9v''jyi'9a 

[0029] SffittJS«.®*f^ < prolonged cutaneous 

photosensitivity) ii^ h y'J ytSt^^MMKcMif 

:^htfz. ^^Xl^Z0.41tm>\/kz<om^l^^Lfz (I. 
V. ) . ^*r790niin35J/cm2coi/-if7ti:K 2. 3. 4R 

<h'Ti)^^xr^m. 0.3. h^i)-^f?-m. 0.5. 45^0?? 
0.75. ±#^SB. 1. m\hWi^^o^^^xnm. 



1.2, i5-#->^:Dor4fcX{iJS!S«iO£li^rr#34,gig 
^0^;^*^, 1.65, r>t^coio-rib^K:mi&. 1.75. o^^fec?.^ 

-:>t^. 2.5. o^7fe£0^l*li>^>'^ff^i^.E. 3. J^.^^ 

ttt^$^r*^of^. ztf^iT^t^w^ii. ^ms&f§ycmti. 

[02] 1 7 tfOit^^iiT'^) ^ = 

[123] -ft^S^^i^ 1 li7)^l:^itT'?)€i. 

[124 1 it^i ^'^m\¥mmcois&m:z.^^ hJi^v^ 



II] 




ft 



C2H5 




((780 nm) 



Fig. I , 



(9) ^2 002-20389 (P2002- 



2 0 35 




(10) 32 002-20389 (P2002- 



2 0 35 





(11) 32 002-20389 (P2002-20 3S 




to 



(9 9t«q) ao 



(1 2) 32 002-20389 {P2002-20 3S 

\ 




Fig. 5 



(51) Int. CI. 7 

GO IN 33/50 
33/58 



F 1 
GO 1 N 



33/50 
33/58 



Z 
2 



■ r^v^-^m ^^-3-:pjH 14221 

rv'^-bj^O-h 804 75 
(72)%HB^ i^'x-f HMT->f 

r>U;&'&S5EI c:.jL~3-:7'>H 14072 
^7>'H r-f^^K 't^x-:^h :t- 
iJ^^-^— /l-H D—F 2306 



(72)«B8* n^-fUTA r-/P rKrJ'- 

T^iVtf^^l^ :z^^S^^j{\ 14072 

T- o-F 2413 
F^— -£x(##) 2G045 AA26 AA40 CB02 CB17 CB21 
CB30 DAgO FA12 FA29 FB06 
GC15 JA20 
4C050 PA02 PA04 
4C086 AAOl AA02 AA03 CB04 NAOl 
NA04 NA14 ZB21 ZB26 



